WEB-BASED SYSTEM AND METHOD FOR 
ENGINEERING PROJECT DESIGN 



FTETT) OF THE INVENTION 

This invention relates generally to the field of information retrieval, and more specifically 
to a Web-based system and method for conducting research pertaining to engineering project 
data, and for providing an engineering design process having a real-time interface with Internet 
resources. 

BACKGROUND OF THE INVENTION 

The global computer network known as the Internet is based on standard protocols that 
allow computers to communicate with each other even if using different software vendors, thus 
allowing anyone with a computer global accessability to servers and databases connected to the 
Internet world wide. The wealth of available information makes the Internet a valuable tool for 
technical research and engineering design applications. Using a Web browser, a user can access 
Web sites containing databases of industry standard information for materials and components, 
online university engineering information, design calculators, manufacturer information, and 
relevant regulatory information. 

Searches of the Internet are typically conducted using powerful search engines, such as 
ALTAVISTA, YAHOO, EXCITE, GOOGLE, and HOTBOT. These search engines are 
content dependent and queries are conducted as keyword searches using Boolean operators. 
The limitations of the search engine algorithms can result in multiple irrelevant responses to a 
keyword query, making such a search extremely time consuming and labor intensive. For 



example, a keyword search for "pump" - — * "* ta ""^ * 3 ^ 
engta eer seeking product * would rehtm any number of documents which happen .o include 

the keywords. 

Anotiter drawback islha, the search enginesare capable of searching only a fraction of 
the Internet's content. Most search engines search at most only the home page of a Web site, 
.nd data embedded in the site will not be located by the search engine. Web site information 

consuming process to locate usable data. The desired information can also be in an 
^archable" forma, such as Adobe Acrobat® (".pdn documents and ASCI text, and again, 
would not turn up in a standard search engine query. 

Additionally, due to the wide accessibility of the hrternet, information relieved from the 
.ntemet may be from a source of questionable legitimacy. The results returned by a search 
engine in response to a user query are not "screened" for the accuracy and vahdi* of the 
information, and it is therefore up to the user to make this determination. 

Another drawback associated with the search engine databases is mat Unks are often 
moved or deleted after the search engine indexes the sites. This results in search results with 
numerous "dead ends, >t is also possible to manipulate the content of a Web site * cause the 
search engine to artificially rank the site higher in relevancy man other Web sites, which can 
cause misleading search results. 

,„ view of the inherent limitations and inefficiency of Interne, search engines, particularly 
with regard ,o locating technical and engineering data, it would be desirable to catalog technical 



# 

and conveniently access the information. 



c. 1MMAR V OF T «F INVENTION 

is an object of the invention to provide a Web-based method for engineering project 
design and engineering research for a plurality of engineering disciplines. 

1, is another object to provide a database of URL links indexed to allow a user to readily 
locate a Web page using a predefined search system. 

is still another object to provide a graphical user interface which allows a user to c,uery 
the URL data using a cascading drop-down menu process. 

,, is a furiher object of the invention to provide a database of URL links which are 
categorized by engineering disciplines and conventional engineering projects within the 

engineering disciplines. 

I, is ye, a further object of the invention to provide a method for performing information 
retrieval from multiple databases without he use of keyword-type search engines 

,t is still a further object of the invention to provide a metitod which arranges and permits 
acess to existing databases currently stored on munip.e computer systems and forma, it in such 
a way mat it can be retrieved a. any discrete location within the various Levels of the databases. 

is still another object of the invention to provide a engineering design process having a 

real-time interface with Internet resources. 

„ is ye. another object of the invention to systematically insert the sieved information 
int „ a Job Folder Checklist, which wiU contain all the information necessary for a user to put 
together a total job package. 



In accordance with the above objects, a method of engineering project design using a 
real-time interface with a global computer network comprises creating a database for approved 
engineering specific Universal Record Locator (URL) links and indexing the database according 
to predetermined engineering search queries. The method includes providing a graphical user 
interface (GUI) allowing a user to: (i) perform a categorized database inquiry for an engineering 
project by using a cascading drop-down menu process, (ii) input critical parameters regarding the 
specification and requirements for the engineering project; and (iii) compile project information 
into a job folder checklist. The URL links are retrieved according to the database inquiry, and 
Web pages related to the retrieved URL links are accessed to display pertinent information of the 
accessed Web pages. The information is then inserted into the job folder checklist. 

The method of engineering project design further includes displaying of a plurality of 
engineering disciplines, listing of conventional engineering projects within each engineering 
discipline, and providing a design process template for each engineering discipline integrated 
into the GUI. The design process template prompts a user to input the required parameters for 
the engineering project. The design process template includes formulas for a selected 
engineering project and a drop-down menu for a selected engineering project. 

The method further includes the steps of performing iterative calculations to arrive at an 
acceptable final design and inserting the design data into the job folder checklist Theiterative 
calculations are based on material specifications, component specifications, and design tables 
acquired from a Web page review. The method further includes the step of displaying and 
printing of a flow diagram detailing the engineering project. 

The method also includes the step of inputting the geographic location of the engineering 



project, and retrieving regulatory data from a Web page review which conforms to a spectfic 
geographical location The invention former includes the step of printing a report on the 
engineering project based on information in the completed job folder checklist. 
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Alth „„ 8 h me invention will be described in terms of a specific en—,, it will be 
readiiy apparent .0 those skilled in this ar, ft* various modifications, rearrangements, and 

invention is defined by the claims appended hereto. 

toFig. 1 musuatesawicaicomputer/nemorkconfigurationinwhichure present 

mventionisnsedinaprcferrcdembodiment. One or more client workstations 11 areinbi- 
to ,eme, The web browser running on the ciien. wo— , . is a software program that 

accesstothe web SM ver using a web browser, such as s.tdard desktop computer systems, laptop 
computers, non-programmabic terminals connected .0 amain frame, etc 

Tne dient workstations , 1 are coupled ,0 an Interne, server 23. In the preferred 
m ^^^^^^^'^^ H1TP ^ 
_ica„„nsprotoc„lth^^ 

Transmission Control Pr—ternet Protocol (TCP/ff ) packet based routing system used by 
te interne,. HTTP defines how messages are formatted and transmitted, and wha, actions Web 
servers and browsers should take in response to various command. HTTP revest methods ,0 

Locator (UPX); or Uniform Resource Name (URN,. Other HTTP revest methods inciude 



Staple Mai! Transport Protocol (SMTP) and File Transport Protocol (FTP). A network resource 
is a network server or database which can be identified by a URI, URL, or URN. For example, 
th e URL •W'/www.name.com/file.hffl.r specifies a web page that should be retrieved using 
HTTP protocol, and URL ••ftp://www.name.com/file.exe" specifies an executable file to be 

retrieved using FTP protocol. 

Internet server 23 is in communication with a URL database 25 which consists of a 
phrrality of cataloged URL links. Tire protocols by which totem* server 23 communicates with 
URL database 25 are well known in the art, and are not discussed in detail herein. The URL 
link, preferably correlate to Web pages which are approved, pre-selected engineering specific 
Web sites. Such sites include, but are not limited to, manufacturer sites for materials and 
components, regulatory information, library references, contractor sites, university sites, ASTM 
references, ANSI references, military references, etc. The URL links in the database 25 are 
indexed according to pre-determined engineering search queries. As will be described in detail 
hereinafter, the method of the invention allows users at client workstations 1 1 to receive a 
specific URL link in response to a predefined engineering query, allowing the user to access the 
desired Web site using a Web browser. The method of the present invention provides the user 
direct access to multiple layers of detailed information without having to conduct a time- 
consuming search through layers of information using a search engine. 

Internet server 23 includes a software application 2 1 running thereon which can be 
accessed through a Web site from a client workstation 1 1 via a Web browser. Alternatively, the 
software application 21 can be resident on the local media of the client workstation 11. The 
software application 21 provides a Graphical User Interface (GUI) a. client workstation 1 1. The 



p^de—n^eCu^sacascaded^pdown^uproces, 

standard titles recognizable by all users. 

p^Ul^tesadropdo^nreauseleetionprocessprovidedbytbeGU^select.e 

^-^e--^^-'^^'""' d list 

rfI ^^33^^•^«- , ■*--^ ,, ■ ,,,,,-, 

ca „ include subcategories of projects access* by cascading submenus. 

«r uu i^rThecklist" which corresponds to the selected 
The GUI also displays a "Job Folder Checklist wn 

engineerir.gpro.ct. An example Job Folder Checklist 12 is illustrated in Fig. 3A. Tbe.ob 

Tneelementsofthe Job Folder CbeCis, can include, but is no, Irmited ,0, design tables, 

* tjct m H PFP lists regulatory information, 
0 calculations, selected materials, selected components, RF1 and RFP lists, 



3B — - -WU*-,M- 

^ >tofc ---.«-*--•---■-* ,, -''• , ■" ,,, * 

w, n Affiles text files, graphic files, OW etc. The taformatton 
fotmats,suchasHTMLfiles,.p<lffiles,texuue,s y 

I ^-»~**>~»>~'~*»>* m ' am " 4AAser 
S A «--*P- fc -**'---« ,l - taJ1,, * , - ,, * tt - 

- • v a tion Once logged onto Internet server 23, enumerated Job 

: " a password, singly or in combination. Once logge 

a tiip mer or the account holder are 
FolderChecklistswhichhavebeenpreviouslysavedbytheuseror 

a . wt "Create New Job Folder" or "Modify Existing Job 
displayed. The user is prompted to select Create New 

. t i_t? tVip imer selects a Job Folder tor 
Folder." iftheuserelectsto-ModifyExisfngJob Folder, theuserse 

20 further revision or review. 

^.eps^orrnedtocreateanewIooFolderChecHistareshowninF.^B.T.e 
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^eved^a-^of— ta own i- 0,e a,., such as „ « a pos«a, code. 

tote se 1 ec te d 1 oca tai sd i spU y ed.How e ve r >eu S e rh as ft eop ti o„ t oove^e tefi He ring 
.ep and choose other Rations based on to Knowledge of the project recrements. If 

potential risk to meeting requirements. 

A user accesses a regulation dan, base using a drop down menu process 48. The 

located, the appropriate box is then preferably automatic* checked off. 

ta steps 5! and 52, the engineering disciphne and project sdected in the manner 
describedabove. As s. K d previous!, the elements of , eJ ob Folder ChecHist Hare men 

preferably indudes me necessary formulas for performing the reared captions for me 
pr.ec.ntheprefer.dembodhnen.on-screencaiculatorsareprovided. The design template 

^^^^^^^^^^^ ^ 
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eanfollowanydesiredsequencetoachieveftedesiredresuH, 

^inanUe.Uvep^T^^ere,— 1*—* — 
— — A ^*• ,,I,-, " ,M,,, 

-'-*•>»•-*-'*''-■* suppKe, p.* Has. 
^iUs — ^..e^speo^onsa.opun.^.he^aa.ais^ea.n 
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^, i «, rf »-»^»--->»»«•'»''~ a -•" i ■'' ^ • , "*' WW, ™ 

are automatically checked off. 

■ n. us er can access a — da«abase S5 to deve.op construction procedures 87. The 

chart template. 

• t • „e Ptr The Job Folder Checklist 12 can also 
design tables, regulatory informal, drawings, etc. The 

include procedural flow charts for the job to be performed. 

Tte ,6bFoteCl^l2c m bc^^^«^^ 23 ' andlB 

a tected for security The contents of the completed Job Folder Checklist 
preferably password protected tor security. 

• a format or it can be accessed electronically by other 
12 can be printed in an industry recognized format, or it can 

authorized users, 
described in the specification and drawings. 
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